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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-13, 15, 19-21, 26-29, '38, 40, and 42-43 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Meier et al. (U.S. Patent Publication 2004/0014860) 
in view of Aizawa et al. (U.S. Patent 5,609,954) and WIPO Publication WO 00/75254 
(Bain et al.). 

Meier et al. shows that it is known to apply windshields to vehicles using an 
adhesive comprising microspheres surrounding a curing agent wherein the 
microspheres are destroyed by the application of heat thereby releasing the curing 
agent and curing the adhesive for bonding (paragraphs 0003-0004). Aizawa et al. 
teaches that adhesive comprising microspheres surrounding a blowing agent wherein 
the microspheres are destroyed by the application of heat thereby releasing the blowing 
agent and separating the adhered components. Bain et al. teaches a method of 
bonding and debonding two or more surfaces of an adhesive system, the system 
comprising: (i) an adhesive composition at its bonded surface, the composition placed 
between the surfaces, and the adhesive composition comprising an adhesive agent 
and/or a primer at its interface and dispersed therein at least two sets of 
thermoexpandable microspheres that are not simultaneously activatable; (ii) a first set of 
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microspheres being associated with curing; and (iii) a second set of microspheres 
associated with debonding (Page 5, lines 7-10; Page 6, lines 16-24), wherein in order to 
debond the system a sufficient power level of thermal radiation and/or thermal energy is 
provided (Page 7, lines 12-13) which concentrates on the adhesive surfaces so as to 
expand the second set of microspheres in the adhesive and so causes weakening of 
adhesive surface forces at the interface of the layers in the adhesive system (Page 8, 
lines 4-22). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to employ two sets of microspheres in the adhesive system of Meier et al. 
because Aizawa et al. shows that microspheres can include a blowing agent which aids 
in separaton of a laminate and it is well known that windshields are commonly removed 
for repair or during recycling of the automobile. Furthermore, Bain et al. teaches that 
two sets of microspheres can reside in the same adhesive without being simultaneously 
activatable so that the microspheres of Meier et al. can be destroyed during bonding to 
release the curing agent and the microspheres of Aizawa et al. can be activated later to 
release the blowing agent for delamination. 

Regarding claim 2, Bain et al. shows the contents of the microspheres leaches or 
migrates through their porous shells (Page 6, lines 16-21). 

Regarding claim 3, Bain et al. the microspheres encapsulate a blowing agent 
(Page 5, lines 18-20; Page 6, lines 12-14). Aizawa et al. also shows the microspheres 
to encapsulate a blowing agent (column 3, line 66 to column 4, line 2). 

Regarding claim 4, Bain et al. shows a first power level of thermal energy 
expands the first set of microspheres so the contents can leach or migrate through their 
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porous shells and a second, higher power level of thermal radiation expands the second 
set of microspheres to cause weakening of adhesive surface forces in the interface of 
the adhesive composition (Page 6, lines 12-24; Page 7, lines 15-17; Page 8, lines 1-2). 

Regarding claim 5, Bain et al. shows the debonding step is performed months or 
years after the bonding step when the windshield or shower wall has been damaged or 
worn (Page 2, lines 5-7). 

Regarding claims 6-7, Bain et al. teaches that two sets of microspheres (or 
microcapsules) in the adhesive can encapsulate a variety of different agents. Bain et al. 
further teaches that their activation is a result of specified applied conditions such that a 
first set of microspheres can have released their contents (such as a curing agent or 
catalyst) while a second set of intact microspheres (such as containing an expanding 
agent) can be present at the same time (Page 6, lines 16-31). Bain et al. also teaches 
that the microsphere activation temperature is dependent upon the environment in 
which the product is being used (Page 7, line 19 to Page 8, line 2) and that two different 
temperatures for activating the two sets of microspheres is preferable (Page 7, lines 15- 
1 7). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a first activating temperature for the set of microspheres containing a 
catalyst and a second, significantly higher, activating temperature for the expanding 
microspheres because Bain et al. teaches that the two sets of microspheres can have 
different activating temperatures to allow the two encapsulated agents to perform their 
functions separately. Bain et al. teaches that the exact activation temperatures are a 
result effective variable, therefore, it would have been obvious to one of ordinary skill in 
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the art at the time of the invention to determine the two activation temperatures by 
routine optimization. Further regarding claim 6, co-polymeric shells are well known and 
conventional for microspheres. Further regarding claim 7, Bain et al. shows the 
expanding agent to be selected from the group comprising a sublimation agent, water, 
or an explosive agent (Page 6, lines 12-14). 

Regarding claim 8, Bain et al. shows the two sets of microspheres can have 
different diameters (Page 7, lines 15-17). 

Regarding claims 9-10, Meier et al. shows the adhesive to have a curing 
activator activated by an applied thermal energy. 

Regarding claim 1 1 , Bain et al. shows the adhesive is polyurethane or an MS 
polymer (Page 5, lines 22-23). 

Regarding claim 12, Bain et al. shows the microspheres are activated in a 
temperature range of about 45 to 220°C (Page 7, line 27 to Page 8, line 1 ). 

Regarding claim 13, Bain et al. teaches that the exact activation temperatures 
are a result effective variable, therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to determine the two activation temperatures 
by routine optimization 

Regarding claim 15, Bain et al. shows the adhesive to have microspheres in the 
range of 1-30% by volume (Page 7, lines 9-10). One of ordinary skill in the art would 
have realized that the lower end of the disclosed range would be expected to correlate 
to 2-3% by weight. 
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Regarding claim 19, Bain et al. shows the composition further comprises a black 
coloring agent which would coat the microspheres (Page 6, lines 4-6). 

Regarding claim 20, Meier et al. teaches the use of an adhesive with 
paramagnetic or ferromagnetic nanoparticles inside microspheres wherein the 
nanoparticles are signal receivers for electromagnetic energy to heat the adhesive and 
cause the microspheres to swell and/or rupture (paragraphs 0007, 0013, 0017). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
add the nanoparticles of Meier et al. into the the microspheres of Bain et al. because 
Meier et al. shows these nanoparticles to create localized heating of the adhesive 
without undue heating of the substrates to be bonded (paragraph 0018). 

Regarding claim 21 , the microspheres act as a carrier. 

Regarding claim 26, the microspheres are attached to a contact surface of one of 
the components which it is desired to attach. 

Regarding claim 27, Bain et al. shows the adhesive composition is provided 
substantially around the periphery of one or both of the contact surface of the items to 
be attached to one another. 

Regarding claim 28, the depth and breadth or thickness and wideness of the 
adhesive would either be uniform or vary. 

Regarding claim 38, the surfaces being debonded are a vehicle panel and 
vehicle glazing, the microspheres have a diameter between 10 and 50 urn and the 
activation temperature range is between 110 and 210°C (Page 7, lines 5-12). 
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Regarding claim 40, Bain et al. teaches that the exact activation temperatures 
are a result effective variable, therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to determine the two activation temperatures 
by routine optimization 

Regarding claim 42, Bain et al. shows the instantly claimed limitations but fails to 
show the vehicle glazing or panel to be removed in an end of vehicle life process. It is 
conventional to remove glass from metal when reclaiming a vehicle at the end of its life 
so the metal and glass can be recycled separately. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use the method of Bain et al. in 
an end of vehicle life process because at this stage it is important to remove glazings 
from the vehicle for recycling. 

Regarding claim 43, the thermoexpandable microspheres increase in volume to 
become a pressure activator so as to debond the interfaces of the adhesion system 
(Page 8, lines 4-12). 

3. Claims 1 6-1 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Meier et al. in view of Aizawa et al. and WIPO Publication WO 00/75254 (Bain et al.) as 
applied to claim 1 above and further in view of Gilleo (U. S. Patent 6,936,644). Gilleo 
shows a method of adhesive bonding wherein the adhesive comprises a set of 
microspheres being associated with curing and bonding and the microspheres release 
their contents my exposure to infrared energy (column 1 , lines 7-12; column 2, lines 50- 
67). It would have been obvious to one of ordinary skill in the art at the time of the 
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invention to use infrared radiation for applying the thermal radiation to the microspheres 
of the references as combined because Gilleo shows infrared radiation to be effective in 
releasing the contents of microspheres in an adhesive composition. 

Regarding claim 17, Gilleo further shows the infrared radiation to have a 
wavelength between about 700 and 12,000 nm. 

4. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Meier et 
al. in view of Aizawa et al. and WIPO Publication WO 00/75254 (Bain et al.) as applied 
to claim 1 above and further in view of Bennett et al. (U. S. Patent Publication 
2002/0007910). Bennett et al. teaches that an adhesive comprising microspheres in an 
adhesive compound can be coated onto a backing sheet to create a tape (paragraph 
01 23). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to coat the adhesive composition of the references as combined onto a tape 
because Bennett et al. shows that an adhesive composition containing microspheres 
can be coated onto a backing sheet to create a tape which can be easily applied where 
desired for bonding substrates together. 

Allowable Subject Matter 

5. Claims 14, 22-25 and 44-45 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 
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6. The following is a statement of reasons for the indication of allowable subject 
matter: None of the prior art suggests dispersing microspheres in an arrangement of 
micro-wires to form a polygonal arrangement. 



Response to Arguments 

7. Applicant's arguments, see 1 .1 32 Declaration, filed January 1 9, 201 0, with 
respect to the rejection(s) of claim(s) 1-5, 8-12, 19, 27-30, 38, 43 under 35 U.S. C. 
102(b) as anticipated by Bain et al. have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Meier et al. in view of Aizawa et al. and 
Bain et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark A. Osele whose telephone number is 571-272- 
1235. The examiner can normally be reached on M-F 10:00-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Philip Tucker can be reached on 571-272-1095. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Mark A Osele/ 

Primary Examiner, Art Unit 1791 
April 26, 2010 



